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SEQUENCE LISTING 



<110> Thomas, Stephen G 
Hedden, Peter 
Phillips, Andrew L 

<120> Gibberellin 2-Oxidase 

<130> 0623.0970000 

<140> To Be Assigned 
<141> Herewith 

<150> PCT/GB99/01857 
<151> 1999-06-11 

<150> GB 9812821 . 8 
<151> 1998-06-12 

<150> GB 9815404 . 0 
<151> 1998-07-15 

<160> 16 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 1318 
<212> DNA 

<213> Phaseolus coccineus 
<400> 1 

gtttctcttc cttaccctgt tctgcttctc tttttcatag taacaatcga caacaacaac 60 
aacaaccatg gttgttctgt ctcagccagc attgaaccag tttttccttc tgaaaccatt 120 
caagtccacg cccttgttca cggggattcc tgtggtcgac ctcacgcacc ccgatgccaa 180 
gaatctcata gtgaacgcct gtagggactt cggcttcttc aagcttgtga accatggtgt 240 
tccattggag ttaatggcca atttagaaaa cgaggccctc aggttcttta aaaaatctca 300 
gtccgagaaa gacagagctg gtccccccga ccctttcggc tatggtagca agaggattgg 360 
cccaaacggt gatgtcggtt gggtcgaata cctcctcctc aacaccaacc ctgatgttat 420 
ctcacccaaa tcactttgca ttttccgaga aaatcctcat catttcaggg cggtggtgga 480 
gaactacatt acagcagtga agaacatgtg ctatgcggtg ttggaattga tggcggaggg 540 
gttggggata aggcagagga atacgttaag caggttgctg aaggatgaga aaagtgattc 600 
gtgcttcagg ttgaaccact acccgccttg ccctgaggtg caagcactga accggaattt 660 
ggttgggttt ggggagcaca cagacccaca gataatttct gtcttaagat ctaacagcac 720 
atctggcttg caaatctgtc tcacagatgg cacttgggtt tcagtcccac ctgatcagac 780 
ttcctttttc atcaatgttg gtgacgctct acaggtaatg actaatggga ggtttaaaag 840 
tgtaaagcat agggttttgg ctgacacaac gaagtcaagg ttatcaatga tctactttgg 900 
aggaccagcg ttgagtgaaa atatagcacc tttaccttca gtgatgttaa aaggagagga 960 
gtgtttgtac aaagagttca catggtgtga atacaagaag gctgcgtaca cttcaaggct 1020 
agctgataat aggcttgccc ctttccagaa atctgctgct gattaaccaa acacaccctt 1080 
caaattccac tcattttacg cacgtgttat taccccaatt ttctttcctt tttcttttcc 1140 
tgtgtctgtc taggtttcaa acagttgact ctacttgaca tatatagaaa atgaataggt 1200 
taagatgttt atcattttct ttttcttgtt tcatctaagt gtaacagttg gtctcaactt 1260 
ccctttcctc aattgtcaat ggaacgcaac tctagttaca aaaaaaaaaa aaaaaaaa 1318 



<210> 2 
<211> 331 
<212> PRT 

<213> Phaseolus coccineus 
<400> 2 

Met Val Val Leu Ser Gin Pro Ala 
1 5 



Leu Asn Gin Phe Phe Leu Leu Lys 
10 15 



-2- 



Pro Phe Lys Ser 
20 

Thr His Pro Asp 
35 



Gly Phe Phe Lys 
50 



Asn Leu Glu Asn 
65 



Lys Asp Arg Ala 



lie Gly Pro Asn 
100 



Thr Asn Pro Asp 
115 



Asn Pro His His 
130 



Lys Asn Met Cys 
145 



He Arg Gin Arg 



Asp Ser Cys Phe 
180 



Ala Leu Asn Arg 
195 



He He Ser Val 
210 



Leu Thr Asp Gly 
225 



Phe He Asn Val 



Lys Ser Val Lys 
260 

Ser Met He Tyr 
275 

Leu Pro Ser Val 
290 

Thr Trp Cys Glu 
305 



Asn Arg Leu Ala 



Thr Pro Leu Phe 



Ala Lys Asn Leu 
40 

Leu Val Asn His 
55 

Glu Ala Leu Arg 
70 

Gly Pro Pro Asp 
85 



Gly Asp Val Gly 



Val He Ser Pro 
120 

Phe Arg Ala Val 
135 



Tyr Ala Val Leu 
150 



Asn Thr Leu Ser 
165 



Arg Leu Asn His 



Asn Leu Val Gly 
200 



Leu Arg Ser Asn 
215 

Thr Trp Val Ser 
230 

Gly Asp Ala Leu 
245 



His Arg Val Leu 



Phe Gly Gly Pro 
280 

Met Leu Lys Gly 
295 



Tyr Lys Lys Ala 
310 



Pro Phe Gin Lys 
325 



Thr Gly lie Pro 
25 



He Val Asn Ala 



Gly Val Pro Leu 
60 



Phe Phe Lys Lys 

75 



Pro Phe Gly Tyr 
90 



Trp Val Glu Tyr 
105 



Lys Ser Leu Cys 



Val Glu Asn Tyr 
140 



Glu Leu Met Ala 
155 



Arg Leu Leu Lys 
170 



Tyr Pro Pro Cys 
185 



Phe Gly Glu His 



Ser Thr Ser Gly 
220 



Val Pro Pro Asp 
235 

Gin Val Met Thr 
250 



Ala Asp Thr Thr 
265 



Ala Leu Ser Glu 



Glu Glu Cys Leu 
300 



Ala Tyr Thr Ser 
315 



Ser Ala Ala 
330 



Val Val Asp Leu 
30 



Cys Arg Asp Phe 
45 



Glu Leu Met Ala 



Ser Gin Ser Glu 
80 

Gly Ser Lys Arg 
95 



Leu Leu Leu Asn 
110 



He Phe Arg Glu 
125 



He Thr Ala Val 



Glu Gly Leu Gly 
160 



Asp Glu Lys Ser 
175 



Pro Glu Val Gin 
190 



Thr Asp Pro Gin 
205 



Leu Gin He Cys 



Gin Thr Ser Phe 
240 



Asn Gly Arg Phe 
255 



Lys Ser Arg Leu 
270 

Asn He Ala Pro 
285 

Tyr Lys Glu Phe 



Arg Leu Ala Asp 
320 



<210> 3 
<211> 210 
<212> DNA 

<213> Artificial Sequence 



l 



-3- 



<220> 

<223> Description of Artificial Sequence: Probe 
<400> 3 

taatcactat ccaccatgtc ctcttagcaa taagaaaacc aatggtggta agaatgtgat 60 

tggttttggt gaacacacag atcctcaaat catctctgtc ttaagatcta acaacacttc 120 

tggtctccaa attaatctaa atgatggctc atggatctct gtccctcccg atcacacttc 180 

cttcttcttc aacgtgggtg actctctcca 210 



<210> 4 
<211> 199 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Probe 
<400> 4 

ggttatgact aacgggaggt tcaagagtgt taaacacagg gtcttagccg atacaaggag 60 
atcgaggatt tcaatgatat atttcggcgg accgccattg agccagaaga tcgcaccatt 120 
gccatgcctt gtccctgagc aagatgattg gctttacaaa gaattcactt ggtctcaata 180 
caaatcttct gcttacaag 199 



<210> 5 
<211> 1318 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> misc_f eature 
<222> (1243, 1265) 
<223> unidentified residue 



<400> 5 

tcaaaatcaa 

ggtagcaata 

atccaaacat 

tggcgtttcc 

gcccaagtca 

tggtcggaat 

cggttcgggt 

ggaagagtac 

tgggctaggg 

ctcgatattg 

tggtaagaat 

atctaacaac 

tcccgatcac 

gaggt tcaag 

gatttacttc 

caatgaggac 

caactctaga 

cctaaattga 

tctgtatatt 

gtgtgtttgt 

aaaaaaaaaa 

ttaantaaat 



aaaaat tcta 
ccaaaatccg 
gccctcgtga 
gcagagctag 
gagaaaaccc 
ggtgacgtgg 
ccactatttc 
acaacatcag 
atcaaaccga 
agacttaatc 
gtgattggtt 
acttctggtc 
acttccttct 
agcgtgaggc 
gctggacctt 
gagaggttgt 
ttgtctgata 
tgtgatatat 
ttgaagtata 
ttgtttcgta 
cactgttttg 
tatttcaaaa 



tcaaacaagg 
ggttctctct 
aagcatgcga 
tctctgtttt 
aagtcgcagg 
gt tgggt tga 
caagtcttct 
tgagaaaaat 
ggaacacact 
actatccacc 
ttggtgaaca 
tccaaattaa 
tcttcaacgt 
atagggtttt 
cattgactca 
acgaggagtt 
ataggct tea 
ctatttaatc 
atgttatttg 
atatcaacat 
atgtaagcta 
taaaaaaaaa 



aaatatatca 
aatcccggtt 
agacttegge 
agaacacgag 
ttatcccttc 
gtacttgttg 
caaaagcccg 
gacattcgat 
tagcaagctt 
atgtcctctt 
cacagatcct 
tctaaatgat 
tggtgactct 
agctaactgt 
gagaatcget 
tacttggtct 
acaattcgaa 
tataagtgtg 
ttaatccaat 
cgctcccatc 
cattttactt 
aaaaaaaaaa 



atggcggtat 
atagatatgt 
ttcttcaagg 
acegtcgatt 
ggatacggga 
atgaaegcta 
ggaactttca 
gttttggaga 
gtgtctgacc 
agcaataaga 
caaatcatct 
ggctcatgga 
ctccaggtga 
aaaaaatcta 
ccgttgacat 
gaatacaaaa 
aggaagacta 
tgetacatae 
aactgtaaaa 
ttttatggat 
tangtgtaca 
aaaaaaaaaa 



tgtctaaacc 
ctgacccaga 
tgatcaacca 
tettctegtt 
acagtaagat 
atcatgattc 
gaaaegcatt 
agatcacaga 
aaaacacgga 
aaaccaatgg 
ctgtcttaag 
tctctgtccc 
tgacaaatgg 
gggtttctat 
gtttgataga 
actctaccta 
taaaaaatct 
agacaatgea 
acatgeaaga 
aaaaaaaaaa 
tcttattgtg 
aaaaaaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1318 



<210> 6 
<211> 329 
<212> PRT 

<213> Arabidopsis thaliana 



-4- 



<400> 6 

Met Ala Val Leu 
1 



Leu lie Pro Val 
20 

Val Lys Ala Cys 
35 



Val Ser Ala Glu 
50 



Phe Ser Leu Pro 
65 



Gly Tyr Gly Asn 



Glu Tyr Leu Leu 
100 



Phe Pro Ser Leu 
115 



Glu Tyr Thr Thr 
130 



lie Thr Asp Gly 
145 



Val Ser Asp Gin 

Pro Cys Pro Leu 
180 



Gly Phe Gly Glu 
195 



Asn Asn Thr Ser 
210 



Ser Val Pro Pro 
225 



Leu Gin Val Met 



Leu Ala Asn Cys 

260 



Pro Ser Leu Thr 
275 



Glu Asp Glu Arg 
290 



Ser Thr Tyr Asn 
305 



Arg Lys Thr lie 



Ser Lys Pro Val 
5 



lie Asp Met Ser 



Glu Asp Phe Gly 
40 



Leu Val Ser Val 
55 



Lys Ser Glu Lys 
70 



Ser Lys lie Gly 
85 



Met Asn Ala Asn 



Leu Lys Ser Pro 
120 



Ser Val Arg Lys 
135 



Leu Gly lie Lys 
150 

Asn Thr Asp Ser 
165 

Ser Asn Lys Lys 



His Thr Asp Pro 
200 

Gly Leu Gin lie 
215 



Asp His Thr Ser 
230 



Thr Asn Gly Arg 
245 



Lys Lys Ser Arg 



Gin Arg lie Ala 
280 



Leu Tyr Glu Glu 
295 



Ser Arg Leu Ser 
310 



Lys Asn Leu Leu 
325 



Ala lie Pro Lys 
10 



Asp Pro Glu Ser 
25 



Phe Phe Lys Val 



Leu Glu His Glu 
60 



Thr Gin Val Ala 
75 



Arg Asn Gly Asp 
90 



His Asp Ser Gly 
105 



Gly Thr Phe Arg 



Met Thr Phe Asp 
140 



Pro Arg Asn Thr 
155 



lie Leu Arg Leu 
170 

Thr Asn Gly Gly 
185 



Gin lie lie Ser 



Asn Leu Asn Asp 
220 



Phe Phe Phe Asn 
235 



Phe Lys Ser Val 
250 



Val Ser Met lie 
265 



Pro Leu Thr Cys 



Phe Thr Trp Ser 
300 



Asp Asn Arg Leu 
315 



Asn 



Ser Gly Phe Ser 
15 

Lys His Ala Leu 
30 



lie Asn His Gly 
45 



Thr Val Asp Phe 



Gly Tyr Pro Phe 
80 

Val Gly Trp Val 
95 

Ser Gly Pro Leu 
110 



Asn Ala Leu Glu 
125 



Val Leu Glu Lys 



Leu Ser Lys Leu 
160 

Asn His Tyr Pro 
175 

Lys Asn Val lie 
190 

Val Leu Arg Ser 
205 



Gly Ser Trp lie 



Val Gly Asp Ser 
240 

Arg His Arg Val 
255 



Tyr Phe Ala Gly 
270 



Leu lie Asp Asn 
285 



Glu Tyr Lys Asn 



Gin Gin Phe Glu 
320 



-5- 



<210> 7 
<211> 1237 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 7 

gaattcggca 

tttttataaa 

ccacagccag 

gttctcact t 

atcgtaaaag 

gaactcatga 

aaaaaccggg 

ggtgacgttg 

aaaacctccg 

atgaaggaga 

atagagccaa 

agactaaacc 

ggggaacaca 

caaatctgtg 

attaatgttg 

agggtcttag 

ttgagccaga 

aaagaattca 

agact tggtc 

tcatgatgat 

tggatagtgt 



cgagtt tcct 
gattttgcaa 
tcactttaga 
cccattcaat 
cctgcgagga 
ctcggttaga 
ccggtccacc 
gttggattga 
ccgt tttccg 
ttaaggaagt 
gggacactct 
attatccggc 
cagacccaca 
tgaaagatgg 
gagatgctct 
ccgatacaag 
agatcgcacc 
ct tggtc tea 
tctt tgagaa 
ctttatcatc 
tttggattaa 



tcttcttcct 
gt taagtgta 
taaccacatc 
ccccgtcgtc 
gttcgggttc 
gcaggaggct 
tgaacegtae 
gtatctcctc 
tcaaacccct 
gtcgtacaag 
gagtaaaatg 
ggcggaggaa 
gataatctca 
aagttgggtc 
tcaggttatg 
gagatcgagg 
attgecatge 
atacaaatct 
acaacctct t 
ct t tgtacga 
aaaaaaaaaa 



caacctttgc 
aacctacaaa 
tccctaatcc 
aacctagccg 
t tcaaggtcg 
at tggcttct 
ggttatggta 
etcaatgeta 
caaattttcc 
gtgttggaga 
ctgagagatg 
gaggeggaga 
gtgetaagat 
gctgtccctc 
actaaeggga 
att tcaatga 
cttgtccctg 
tetgettaca 
ctcaatcata 
tagaaagtca 
aaaaaaa 



ttcaatcttc 
aaccaaacat 
ccacatacaa 
ateeggaage 
taaaccaegg 
tcggcttgcc 
ataaaeggat 
atcctcagct 
gtgagtcggt 
tggttgccga 
agaagagtga 
agatggtgaa 
ctaataacac 
ctgatcactc 
ggttcaagag 
tatatt tegg 
agcaagatga 
agtc taagct 
aaaccc ttgt 
taatcacaaa 



aacaactttc 
ggtggttttg 
accggttccg 
gaaaacccga 
agtccgaccc 
tcagtctctt 
tggaccaaac 
ctcctctcct 
ggaggagtac 
agaactaggg 
ctcgtgcctg 
ggtggggttt 
ggegggtett 
ttctttcttc 
tgt taaacac 
cggaccgcca 
ttggct ttac 
tggtgattat 
atgagagtag 
aagaaggaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1237 



<210> 8 
<211> 341 
.<212> PRT 

<213> Arabidopsis thaliana 
<400> 8 

Met Val Val Leu Pro Gin Pro Val Thr Leu Asp Asn His lie Ser Leu 
15 10 15 

lie Pro Thr Tyr Lys Pro Val Pro Val Leu Thr Ser His Ser lie Pro 
20 25 30 

Val Val Asn Leu Ala Asp Pro Glu Ala Lys Thr Arg lie Val Lys Ala 
35 40 45 

Cys Glu Glu Phe Gly Phe Phe Lys Val Val Asn His Gly Val Arg Pro 
50 55 60 

Glu Leu Met Thr Arg Leu Glu Gin Glu Ala lie Gly Phe Phe Gly Leu 
65 70 75 80 

Pro Gin Ser Leu Lys Asn Arg Ala Gly Pro Pro Glu Pro Tyr Gly Tyr 
85 90 ^ 95 

Gly Asn Lys Arg lie Gly Pro Asn Gly Asp Val Gly Trp lie Glu Tyr 
100 105 110 

Leu Leu Leu Asn Ala Asn Pro Gin Leu Ser Ser Pro Lys Thr Ser Ala 
115 120 125 

Val Phe Arg Gin Thr Pro Gin lie Phe Arg Glu Ser Val Glu Glu Tyr 
130 135 140 

Met Lys Glu lie Lys Glu Val Ser Tyr Lys Val Leu Glu Met Val Ala 
145 150 155 160 

Glu Glu Leu Gly lie Glu Pro Arg Asp Thr Leu Ser Lys Met Leu Arg 
165 170 175 



-6- 



Asp Glu Lys Ser 
180 

Glu Glu Glu Ala 
195 

Asp Pro Gin He 
210 

Gin He Cys Val 
225 



Ser Ser Phe Phe 



Gly Arg Phe Lys 
260 

Ser Arg He Ser 
275 

He Ala Pro Leu 
290 

Lys Glu Phe Thr 
305 



Leu Gly Asp Tyr 



His Lys Thr Leu 
340 



Asp Ser Cys Leu 



Glu Lys Met Val 
200 

He Ser Val Leu 
215 

Lys Asp Gly Ser 
230 



He Asn Val Gly 
245 

Ser Val Lys His 



Met He Tyr Phe 
280 

Pro Cys Leu Val 
295 

Trp Ser Gin Tyr 
310 



Arg Leu Gly Leu 
325 



Val 



Arg Leu Asn His 
185 

Lys Val Gly Phe 



Arg Ser Asn Asn 
220 

Trp Val Ala Val 
235 

Asp Ala Leu Gin 
250 

Arg Val Leu Ala 
265 

Gly Gly Pro Pro 



Pro Glu Gin Asp 
300 

Lys Ser Ser Ala 
315 

Phe Glu Lys Gin 
330 



Tyr Pro Ala Ala 
190 

Gly Glu His Thr 
205 



Thr Ala Gly Leu 

Pro Pro Asp His 
240 

Val Met Thr Asn 
255 

Asp Thr Arg Arg 
270 



Leu Ser Gin Lys 
285 



Asp Trp Leu Tyr 



Tyr Lys Ser Lys 
320 



Pro Leu Leu Asn 
335 



<210> 9 
<211> 1008 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 9 

atggtaattg 

aaaccgcgtc 

atcgtcaagg 

gatcttttga 

aaagacaaag 

ggtgaccttg 

aaaaccaccg 

attaaagaga 

atagagccaa 

agaatgaacc 

gagcacactg 

atctgtgtca 

cttgtcggag 

gtggtgacaa 

agcgagaaga 

gagtttactt 

cttggtctct 



tgttacagcc 
cggttttaat 
catgtgaaga 
ctcagttgga 
cgggtccacc 
gctggcttga 
ccattttccg 
tgaagagaat 
aggagaagct 
attacccgga 
atccacagtt 
aagatggaac 
atactcttca 
atacaaagag 
ttgcaccatt 
ggtctcaata 
ttgagaaacg 



agccagtttt 
ccctgttata 
gtttgggttc 
gcaagaagcc 
tgacccgttt 
gtacattctc 
gcacacccct 
gtcgagcaaa 
gagccgtttg 
gaaggaagag 
gatatcactg 
atgggttgat 
ggtgatgaca 
gtcaaggata 
atcatgcctt 
caagttatct 
acctccattt 



gatagcaacc 
gacttaaccg 
ttcaaagtca 
atcaacttct 
ggttacggta 
cttaatgcta 
gcaattttca 
tttctggaaa 
gtgaaagtga 
actccggtca 
ctcagatcaa 
gttacacctg 
aacggaagat 
tcgatgatct 
gtgccaaagc 
gcttacaaaa 
tctctatcca 



tctatgttaa 
actcagatgc 
tcaaccatgg 
ttgctttgca 
ctaaaaggat 
atctttgcct 
gagaggcagt 
tggtagagga 
aagaaagtga 
aggaagagat 
acgacacaga 
atcactcctc 
tcaagagtgt 
acttcgcagg 
aagatgattg 
ctaagcttgg 
atgtttga 



tccaaaatgc 
caaaacccaa 
ggtccgaccc 
tcactctctc 
tggacccaat 
tgagtctcac 
ggaagagtac 
agagctaaag 
ttcgtgcctg 
tgggttcggt 
gggtttgcaa 
tttcttcgtt 
gaaacataga 
tcctcctttg 
cctttataat 
tgactatagg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1008 



<210> 10 
<211> 335 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 10 

Met Val He Val Leu Gin Pro Ala Ser Phe Asp Ser. Asn Leu Tyr Val 
15 10 15 



Asn Pro Lys Cys 
20 



Thr Asp Ser Asp 
35 



Gly Phe Phe Lys 
50 



Gin Leu Glu Gin 
65 



Lys Asp Lys Ala 



lie Gly Pro Asn 
100 



Ala Asn Leu Cys 
115 



Thr Pro Ala lie 
130 



Lys Arg Met Ser 
145 



lie Glu Pro Lys 



Asp Ser Cys Leu 
180 



Val Lys Glu Glu 
195 



Ser Leu Leu Arg 
210 



Asp Gly Thr Trp 
225 



Leu Val Gly Asp 



Val Lys His Arg 
260 



lie Tyr Phe Ala 

275 

Cys Leu Val Pro 
290 

Ser Gin Tyr Lys 
305 



Leu Gly Leu Phe 



Lys Pro Arg Pro 



Ala Lys Thr Gin 
40 



Val lie Asn His 
55 



Glu Ala lie Asn 
70 



Gly Pro Pro Asp 
85 



Gly Asp Leu Gly 



Leu Glu Ser His 
120 



Phe Arg Glu Ala 
135 



Ser Lys Phe Leu 
150 



Glu Lys Leu Ser 
165 



Arg Met Asn His 



lie Gly Phe Gly 
200 



Ser Asn Asp Thr 
215 



Val Asp Val Thr 
230 



Thr Leu Gin Val 
245 



Val Val Thr Asn 



Gly Pro Pro Leu 
280 



Lys Gin Asp Asp 
295 

Leu Ser Ala Tyr 
310 

Glu Lys Arg Pro 
325 



Val Leu lie Pro 
25 



lie Val Lys Ala 



Gly Val Arg Pro 
60 



Phe Phe Ala Leu 
75 



Pro Phe Gly Tyr 
90 



Trp Leu Glu Tyr 
105 



Lys Thr Thr Ala 



Val Glu Glu Tyr 
140 



Glu Met Val Glu 
155 



Arg Leu Val Lys 
170 



Tyr Pro Glu Lys 
185 



Glu His Thr Asp 



Glu Gly Leu Gin 
220 



Pro Asp His Ser 
235 



Met Thr Asn Gly 
250 



Thr Lys Arg Ser 
265 



Ser Glu Lys lie 



Cys Leu Tyr Asn 
300 

Lys Thr Lys Leu 
315 



Pro Phe Ser Leu 
330 



Val lie Asp Leu 
30 



Cys Glu Glu Phe 
45 



Asp Leu Leu Thr 



His His Ser Leu 
80 

Gly Thr Lys Arg 

95 



lie Leu Leu Asn 
110 



lie Phe Arg His 
125 



He Lys Glu Met 



Glu Glu Leu Lys 
160 



Val Lys Glu Ser 
175 



Glu Glu Thr Pro 
190 



Pro Gin Leu He 
205 



He Cys Val Lys 



Ser Phe Phe Val 
240 

Arg Phe Lys Ser 
255 



Arg He Ser Met 
270 



Ala Pro Leu Ser 
285 



Glu Phe Thr Trp 

Gly Asp Tyr Arg 
320 



Ser Asn Val 
335 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 11 

taatcactat ccaccatgtc 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 12 

tggagagagt cacccacgtt 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

ggttatgact aacgggaggt 



<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

cttgtaagca gaagatttgt 

<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 15 

tgagctcaac catggttgtt ctgtctcagc 



<210> 16 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 16 

tgagctctta atcagcagca gatttctgg 



